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FATAL BRONOHIOLITIS AND BRONOHO- PNEUMONIA
OAUSED BY B. INFLUENZAE OF PFEIFFER DURING
AN INTER-PANDEMIO PERIOD
By ARCHIBALD MALLOCH 1 AND LAWRENCE J. RHEA
ALTHOUGH we have recently passed through several waves of a pandemic
of influenza, and although much work has been done, yet the specific cause
of the disease has not been determined with certainty. Most of us who were
not engaged in medical work during the pandemic of 1889-92, and who do not
remember the controversy after the discovery of Pfeiffer's bacillus in 1892 (12), took
for granted that this organism was definitely the cause of the disease. Our ideas
were, however, rudely shaken by the very varied reports of the bacteriological
findings in the cases of the pandemic of 1918-20, and at present there are four
views as to the aetiology of influenza. (1) That it is due to a specially virulent
strain of B. injluenzae of Pfeiffer, although the serious effects of other micro-
organisms, acting as 'secondary invaders', is granted. (2) That it is caused by
a filterable virus. (3) That, like measles and other exanthemata, it is a general
or systemic infection of unknown causation, and that various organisms, such as
the pneumococcus, streptococcus, &c., acting as (secondary invaders', step in
and produce very severe and at times fatal effects upon the patient whose
resistance has been lowered by the attack of influenza. (4) That influenza is
due primar,ly to a mixed infection in the widest sense of the term; i. e. that
B. injluenzae, the pneumococcus, the streptococcus, and, perhaps, other agents,
growing in the closest association and interacting upon one another, produce an
, obligate complex virus' (Sahli (13».
, Influenza' is a much abused clinical term, and no diagnosis is made with
so little thought by some medical men. Although the causative agent has not
been finally determined it is not necessary to isolate it to make a diagnosis of
influenza if there is a pandemic with numerous cases about us on every side
and when the disease sweeps across whole continents as rapidly as man can
travel. We must assume that between pandemics there are isolated or sporadic
cases of influenza, and that at each onset of a widespread pandemic the disease
does not arise de novo. How are we to diagnose these scattered cases ~ In the
light of our present knowledge it is impossible to do this, as we do not know
1 Beit Memorial Fellow.
[Q.J. M., Jan., 1921.]
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the cause of the disease, and, as various investigators (Davis (4), Jehle (7),
Mathers (10» have shown, small or even large epidemics, simulating influenza
in the closest way, may be caused by the pneumococcus, streptococcus, Micro-
coccus catarThalis, and other organisms.
Moffitt, in 1908 (11), and others, did 'not hesitate to call their cases' influ-
enza' where B. influenzae of Pfeiffer was found, but we do not feel that we can
be so dogmatic about our sporadic cases, which were seen in France in 1916
and 1917 at the 3rd Canadian General Hospital (McGill), when we take into
consideration the opposing ideas concerning the aetiology of influenza. We think,
however, that we are justified in publishing the clinical, bacteriological, and
pathological aspects of this series to show what type of acute respiratory disease
and what lesions may have as their cause B. influenzae of Pfeiffer. It might
also be added that, through the experimental work lately carried out upon
monkeys by Blake (2), Pfeiffer's bacillus would seem to have again become
the favourite amongst the claimants to the title of 'the cause of influenza '.
Salient Clinical Features.2
The majority of the patients were between 30 and 40 years of age and one
was 44. On the whole the physique of these men was not very good. Several
of the patients had suffered from' winter colds' and one had had pneumonia.
On8et. The illness came on insiduously in most of the cases, but rapidly in
two of them. There was no history of a chill, few complained of any great
amount of pain, and certainly this was not so marked a feature as in lobar
pneumonia. Cough and expectoration were amongst the first symptoms noted,
but none complained of coryza.
Diagnosis on admission to hospital. Three had been regarded as examples
of' P. U. 0.', several bad been diagnosed as ' bronchitis', and two were thought
to have been suffering from pneumonia.
Physical examination. Taken as a whole, the nine patients showed little
difference on physical examination, and the clinical course of the disease was
very similar in these cases. From first to last the most outstanding features on
inspection were great dyspnoea and cyanosis of varying degree. Often acute
respiratory distress was written clearly on their faces, and any voluntary move-
ment on the part of the patients made this only the more pronounced. Herpes
was not seen in any of the cases. In all the cases fine l'a,les could be made out
on palpating the chest. Only if there W88 much consolidation, as in Case IV,
was tactile fremitus increased. Areas of dullness were occasionally made out,
but in many instances pulmonary resonance was increased.
If we exclude Case IV, where blowing breathing was heard over the whole
of the right lung, and if we forget for the moment those instances 'in which
there were small patches of bronchial breathing, and concentrate our attention on
2 Fuller details are given in the summary of case reports.
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the sounds heard over the lungs in all the cases, we shall be able to emphasize
the most characteristic sign obtained on physical examination. The breath-
sounds were heard everywhere, but they were accompanied by fine, peculiarly
sharp, metallic rales, which seemed to be produced just beneath the bell of the
stethoscope at the surface of the lung. These were present from the day of
admission until the day of death. They were heard in greater numbers during
inspiration, but also during expiration. Accompanying these fine sharp crepita-
tions were other adventitious sounds: rhonchi and sibillant raJes, which formed,
so to speak, the background of the picture. In short) the signs were those of
a very generalized bronchiolitis.
Pain. Few complained of much pain throughout their illness.
Deliriu/m, Only two patients were delirious.
Sputurn and its bacteriology. In the first two cases the sputum was not
examined microscopically, but, from the results of the post-mortem examination
of these cases, we learnt to associate certain macroscopic features of the sputum
with the finding of B. influenzae of Pfeiffer' under the microscope. In the
remaining seven patients B. injluenzcte was found to be by far and away the
predominating organism of the sputum. The most characteristic feature of the
sputum was its nummularity, although this quality did not necessarily show
itself at the outset. As a rule, during the last few days of life, the patients
brought up the sputum with increasing difficulty. Sometimes the sputum was
not entirely composed of muco-purulent masses, but the pellets lay in a clear
menstruum of mucus. The expectoration was never' rusty', but very small
traces of blood in streaks on the surface of the masses were occasionally noted.
Generally it had very .little odour, but in one case there was a peculiar' musty'
smell about the bed and sputum cup from the tenth day until death on the
fifteenth. The nummular masses, when they first appeared, were greyish white
in colour, but later they became yellowish white. In Case IX the sputum was
described on the last day of disease as being' semi-nummular', and we wish to
suggest (1) that this loss of definite nummularity may possibly have been due
to the increase of organisms other than B. imfiueneae, and (2) that had the
patient lived the sputum might have been no longer' musty' but foetid.
We have been unable to find in the literature a quite satisfactory or definite
account of either the gross or macroscopic characteristics of the sputum in such
cases as we are describing. Therefore, as a typical example of what was
observed, we shall take the expectoration of patient IX on admission to hospital
(tenth day): 'In about three hours' time the patient expectorated 50 c.c, of
sputum, which consisted of many moderate-sized, tenacious, yellowish-white
muco-purulent masses. These were quite airless and lay in a small quantity
of clear mucoid menstruum. The individual masses did not run together and
were distinctly nummular. No blood stains were seen. The masses floated in
water. Smears were made and stained with a weak solution of carbol-fuchsin by
heating to the steaming point. An abundant bacteriological flora was found.
By far the greatest number of organisms were very small ones, and, on fin;t
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examination, appeared to occur in pairs, i, e. as fine diplococci. On looking
morecarefulJy, however, it was seen that they were really very short bacilli
with deeply-staining polar granules. The cytoplasm connecting the granules
was stained only a very faint pink, but the lateral edges of this stood out as
two clear-cut pink lines joining the granules of the organism. For the most
part, these micro-organisms lay together in clumps of fifty or so, and throughout
the smear were present in enormous numbers. There were a few diplococci,
which had the appearance of Micrococcus catarrhalis, but, even in contrast with
these, the polar-staining bacilli were very small. A very few definite slender
bacilli. were seen, but most of them possessed polar-staining granules. A film
was also stained by Gram's method, and a very few organisms, morphologically
like pneumococci, were seen as well as countless Gram-negative bacilli. These
latter were smaller than the pneumococci and occurred for the most part in
clumps. Sometimes in these clumps a few Gram-negative diplococci were seen,
in form like the Micrococcus catarrhalis, but in other places the Gram-negative
bacilli made up the whole clump. There were numerous polymorphonuclear
leucocytes, but few contained the fine Gram-negative bacilli.'
H iibschmann (6) has written of the association of other organisms with
B. injluenzae in the sputum noted by us above.
He remarked upon the significance of finding M. catarrhalis together with
Pfeiffer's bacillus and suggested that these organisms were in some way helpful
to one another in thriving. Contrary to his results, however, although we saw
M. catarrhalis in the sputum, we never found it in the exudate of the terminal
bronchi.
Bacteriological cultures from the epuiwm. As a further description of the
sputum of these ~ases we shall continue with that of patient IX: 'On the
twelfth day of disease, after cleansing out the. mouth with a normal saline
solution and making the patient give a hard cough, a specimen of sputum was
obtained in a sterile Petri dish and cultures made from this on blood agar.
Many colonies of B. influenzae were grown. Smears from these showed many
varieties of involution forms which are well illustrated in text-books of
bacteriology.'
GirculatoTy sybtern. In all cases the pulse-rate was much quickened, and
the lowest rate recorded in any of the cases was 92, and the average all through
was about 125 per minute. As the disease progressed the picture was that of
a gradually failing heart. Sometimes visible and palpable pulsation in the
epigastrium told the tale of a weakening right ventricle, as did the gradual loss
of sharpness in the pulmonary second sound. Acute endocarditis due to
Pfeiffer's bacillus was found at autopsy in two cases, but was not recognized
before death.
Urine. A trace of albumin was found in several of the cases, but never any
casts, so we are unable to confirm the idea that the. kidneys are badly affected in
these cases of infection with Pfeiffer's bacillus.
Temperature. The charts do not reveal any typical picture, but high fever
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was present at some time or other during the course of all the cases. Fever was
of the remitting type. It is important to note that even when the fever was
less the pulse and respiratory rates were not appreciably decreased.
Leucocytes. The number of white blood cells was estimated in only two
cases, neither of which showed any complication at autopsy, and were found
to amount to 22,400 in one case and 21,000 per c.mm. in the other.
Cornplications. These were only in connexion with the circulatory system
and were not diagnosed before death; they will be referred to below with the
pathological findings, but we have already described them fully in a previous
paper (see Bibliography 9). Briefly, there was purulent pericarditis in Case II,
and endocarditis in Case IV (aortic) and in Case VII (mitral and aortic), all
caused by B. imfiueneae.
Diagnosis. In all these cases, except I and II, a diagnosis was made before
death of capillary bronchitis or broncho-pneumonia due to the B. injluenzae.
This was based upon the fever, marked dyspnoea, and cyanosis; upon the signs
of a general capillary bronchitis (fine, sharp, metallic raJes heard all over the
chest); upon the gross character of the sputum, which was nummular at some
time in the course of the disease, if not continuously so; and lastly-and this is
the sine qua non-upon the finding of B. injl'uenzae as the predominating
micro-organism in the sputum. Acute miliary tuberculosis must be excluded,
for the physical signs may be very similan in both diseases. Exclusive of many
cases of pneumonia following the inhalation of poison gases, and of the cases of
pneumonia which occurred in the first wave of the pandemic of influenza, we
had under our care in the' pneumonia hut' of a base hospital in France, from
January 1, 1917 to August 1918, 172 cases of lobar pneumonia and 97 of
broncho-pneumonia. It is worthy of note that amongst these we did not find
any cases of diffuse capillary bronchitis due to any other organism than the
Bacilhlvs injluenzae.
As seen in Case IV, there is sometimes great difficulty in differentiating the
confluent type of broncho-pneumonia, caused by B. injluenzae of Pfeiffer, from
lobar pneumonia; and even post mortem the lung on inspection and casual
palpation (vide infra) presented the appearance of that organ in the latter
disease. The history of the onset of the illness must be carefully taken, and
a microscopic examination of the sputum is necessary to exclude lobar pneu-
monia, as we shall show. Patient IV was admitted on the third day of illness,
and on the sixth day a diagnosis of lobar pneumonia was made and the
Infectious Disease Report filled out. The case was so diagnosed as there was
dullness throughout the right lung, except along its anterior border close to
the sternum, with blowing breathing and bronchophony everywhere. There
were also signs of some consolidation at the base of the left lung. Some
doubt, however, was felt about the diagnosis, as the exact date of the onset
of the illness was obscure, and as rhonchi and sibilant rales, besides fine
'crackles " were heard ever the consolidated right lung, and these findings have
not been common in our cases of lobar pneumonia. As it turned out, the
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diagnosis had to be changed on the twelfth day, as the sputum had become
distinctly nummular and B. influenzae was the prevailing organism in it. The
patient died on the thirteenth day and confluent broncho-pneumonia was found
at the autopsy.
Duration of disease. The minimal duration was six days and the maximal
twenty-one days. There were four deaths out of a total of nine between the
tenth and 'twelfth days inclusive.
Treatment. This was purely symptomatic; all the patients were transferred
to a special hut where it was possible to arrange for a plentiful supply of fresh
air. A steam tent was tried in one case, but did not make the patient more easy.
Venesection did not produce any material benefit. Stimulants, such as oil of
camphor, strychnine, adrenalin, and pituitary extract, seemed to have little
effect. Codein was given for the cough to prevent unnecessary exertion; and
morphine combined with atropin was administered if the patient was verJ
restless or sleepless.
Morbid Anatomy and Poet-mortem. Bacteriology.
Pleura. A very fine fibrinous pleurisy, difficult to detect except by reflected
light, was a common finding. In one case there was a slight excess of clear fluid
in one pleural sac, but infected fluid or frank pus were never found.
Lungs, trachea, and bronchi. In the majority of the cases the lungs were
very voluminous. Dark purplish areas of atelectasis at the borders of the lower
lobes were noted in several of the cases. These were about 1·5 em. in diameter
and stood out in sharp contrast with the pale surface of the emphysematous
lungs elsewhere. On the surface of _these areas were seen small yellowish dots
of broncho-pneumonia.
Muco-purulent bronchitis was a constant finding; in several cases there was
very marked congestion, and in two instances there were haemorrhages in the
mucous membrane of the bronchi. In one of these latter cases the trachea also
showed acute haemorrhagic inflammation, but tinges of blood were seen in the
sputum on one day only. In the primary and secondary bronchi the exudate
was yellowish or yellowish green in colour in practically all the cases, but as
one opened up the smaller branches down to the terminal ones it changed in
character and became of a greyish-white colour. This capillary bronchitis was
the most constant feature of the lungs post mortem, and even in those cases
where practically no consolidation could be felt, and in other cases in parts of
the lungs which showed no consolidation, on gently pressing upon the organ, then
wiping away blood and serous or odematous fluid from the cut surface and
compressing the lung again as before, the position of the mouths of the
bronchioles, before invisible, was now made evident as greyish-white muco-
purulent matter showed itself as very fine drops. On one occasion it was noted
that there were tWQ kinds of exudate in the terminal bronchi; a drier one
which could be pulled out of the bronchioles with the aid of dissecting forceps;
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and another form which was much softer and could easily be picked up ~ith
a platinum-wire loop. It was from the contents of these .extremely fine branches
of the bronchial tree that we obtained material from which our final diagnosis
of broncho-pneumonia due to B. infiueneae of Pfeiffer was made.
Considerable care was exercised to avoid contamination of the material
used in making cultures, and to prevent blood flowing down into the bronchi on
removing the lungs from the body a ligature was tied around all the structures
at the root of the lung, and the organ severed from the body by cutting between
the ligature and the heart and mediastinum. The surface of the lung was
cauterized-we found an old spoon very convenient for this procedure-and
then with a sterile knife a cut was made through the burnt surface into the
substance of the organ. The exudate from the bronchioles was picked up with
a platinum wire and media inoculated, preferably human blood agar. Smears
for immediate examination were at the same time prepared. On many occasions
film preparations and cultures made from the larger bronchi were also examined.
Smears from the terminal bronchi of all the nine cases showed organisms like
Pfeiffer's bacillus in morphology and in staining reactions, and these micro-
organisms only. Cultures were not made from the fine bronchi of Case V, but
in all the others B. injluenzue was grown in pure culture, except in Case IX,
where, although this organism grew out, the plate was contaminated by air
organisms. Polymorphs were always seen in the exudate, but, in contrast to the
other cases, those seen in the exudate from the fine bronchi, and also from the
larger ones of Case VIII, were packed with the organisms.
In Case VI the bacilli of Pfeiffer were found only in fine strings of mucus;
some of these strings were so slender that their entire width came into the field
of the oil-immersion lens. The strings of mucus varied in length, but several
of them extended from one end of the smear to the other. B. injluenzae was
found in the smears from the larger bronchi as well, and, as was noted in Case V,
they were often present ,in larger numbers than in the terminal bronchi. But
whilst the microscopic flora of the fine bronchi consisted of B. injluenzae only,
that of the secondary and primary bronchi was made up of other organisms as
well; namely, those like the pneumococcus, Micrococcus catarrhalie, strepto-
coccus, &c., on different occasions. Thus, as was to be expected, this flora
closely resembled that of the sputum. Cultures from the secondary bronchi in
Case VI gave a growth of pneumococci and streptococci only; and in Case VIn
a mixed growth of B. 'injluenzae together with Staphylococcus albus. This
change from the Ringle organism in the terminal bronchi to the more varied
flora in the larger ones has been noted before by various writers.
Whilst discussing the condition of the bronchioles, it is of some interest
to note that in Case IX a dilated bronchiole, about the size of a pea, full of
yellow pus, was present in a small atelectatic area of the left lower lobe. Smears
and cultures from this showed B. injl·uenzae. Boggs (3) in 1905 described six
cases of bronchiectasis from Osler's service at the Johns Hopkins Hospital and
the tole played by B. injl1unzCle in its formation. After this series of nine eases
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was completed we had under our care a man 32 years of age, who died on the
eighth day of disease. His sputum had a very musty odour, was nummular at
first, but later became confluent. Smears showed very many bacilli of Pfeiffer,
but mixed with very many other organisms. At the autopsy was found con-
fluent broncho-pneumonia of the right lung and the same patches of atelectasis
which we shall describe in Cases VIII and IX. In the left lung the disease was
apparently of a later stage and there were many bronchiectatic cavities, none
larger than a pea in size, lined with a pyogenic membrane. On opening up the
cavities the fine lumen of the bronchiole could be seen in the wall. They were
filled with fetid-smelling pus, and smears and cultures showed many B. influ-
eneae mixed with air organisms. Recently one of us (A. M.) has seen here in
England a somewhat similar case, but of longer duration, accompanied by
nummular sputum containing large numbers of Pfeiffer's bacilli, and at the
post-mortem examination extensive bronchiectasis in one lobe was found. We
wish to suggest that the cases of so-called 'purulent bronchitis' seen in some of
the front line areas, as well as in England, may have been due primarily to
B. injluenzae.
In Cases II and III, in which there was little consolidation of the lungs,
the cut surface showed fine greyish-white dots varying in size from the lowest
point of visibility up to 3 to 4 mm. in diameter. Some of these small areas
had become confluent and were separated by very congested areas. The
appearance was very like that of young tubercles. Microscopically there was
acute purulent bronchiolitis, peribronchiolitis with the formation of minute
abscesses where the alveolar walls close to the bronchioles had disappeared.
Bacilli like Pfeiffer's bacillus in morphology and staining reactions were seen
here. Broncho-pneumonia was present in the alveoli about the bronchioles
which were filled with pus. The exudate in the air sacs contained little fibrin
and fewer polymorphs than is the case in lobar pneumonia; on the other hand,
many lining epithelium cells lay free in the alveoli. In some of the air sacs
a clear-staining, hyaline-like material was found. The'interalveolar septa were
somewhat thickened and the alveoli varied very much in size, some being col-
lapsed, and there were also areas of marked emphysema. These variations
probably find their explanation in the inflammation of the bronchioles, some
being almost completely blocked with exudate, and in some cases these plugs of
muco-pus probably allowed no air to pass, and in others permitted it to do so in
one direction only. Where the epithelium was denuded from the wall of the
bronchiole beginning organization with young fibroblasts might in some places
be observed. The blood-vessels were everywhere much congested, even in the
pleura. Besides the acute lesions described above there was also a mild grade
of an old peribronchial tuberculosis of the healing type. There can be no doubt
that this latter lesion was not active. Sections were stained for tubercle bacilli,
but none were found. In this case B. infiueneae was obtained in pure culture
from the terminal bronchi.
Although the capillary bronchitis described above has been the most
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characteristic feature of the lungs post mortem. there were often definite areas
of consolidation, also noted before death. This was most marked in Case IV,
where the whole of the right lung except the anterior border of the lobes was
very firm, and to the eye could not be differentiated from true lobar pneumonia
until the organ was sectioned across. Even on casual palpation the lung seemed
to be solid, but by feeling carefully slight irregularities or f1 ' lumpiness' could
be detected; and on cutting into the lung, and inspecting the cut surface closely,
small areas of healthy tissue could be seen between those of confluent broncho-
pneumonia. In this case, also, there were confluent masses in the left lower lobe.
Small areas of consolidation were found in both lungs of Cases V and VI,
and larger masses in the right lower lobe of Case VII, and in both npper and
lower lobes of the left lung of Case IX.
Pericardium and pericardia! sac. In Cases VII and VIII an excess of
clear fluid was found post mortem, and in Case VII there was also an excess
of fat in the epicardium. There was a slight increase in the amount of
pericardial fluid in the case of patient II, but it was turbid and contained a few
yellowish flakes of fibrin. Smears showed B. influeneae of Pfeiffer and no
other organisms.
Myocardium. In all the cases cloudy swelling of the heart muscle was
noted at the autopsy, and in Case IV it was recorded that the myocardium
was distinctly soft; acute and chronic endocarditis were also present. The
muscle was fatty in the heart of Case VII, and, besides the acute and chronic
endocarditis, there was dilatation and hypertrophy of the wall of the right
ventricle and concentric hypertrophy of the m-yocardium of the left chamber.
Endocardium. In Case IV the inner surface of the arch of the aorta
showed numerous puckered scars typical of syphilitic disease and the bases
of the aortic cusps were sclerosed. On the" free margins of these cusps were
found several granular excrescences of acute infection, but there was little
damage done to the cusps themselves. One vegetation measured about 7 mm, in
diameter. The lining intima of the aorta was quite free from disease in Case VII,
but there was sclerosis of a mild grade of the aortic cusps as evidenced by old
scarified areas at the sites of the corpora Aurantii. On the free edges of these
cusps were present acute granular vegetations of yellowish colour, the largest of
which measured about 5 mm, in diameter. There was a small, rather flat, recent
vegetation, reddish in colour, on the septal cusp of the mitral valve, but there
was no gross evidence of any old change in this valve. In smears made from
the cores of the vegetations in the former of these two cases, micro-organisms,
like B. influenzae in staining reactions and in morphology, were found. No
other organisms were seen. In the smears from the centre of the vegetations of
the latter of the two cases no bacteria were seen. Pfeiffer's bacillus was grown
in pure culture from the cores of the vegetations in both cases, the surface first
being burnt to prevent contamination.
Blood cultures. These were done in practically all of the autopsies and
proved sterile except in No. IV, where acute endocarditis was present. In this
by guest on June 5, 2016
D
ow
nloaded from
 
134 QUARTERLY JOURNAL OF MEDICINE
case B. influenzae was obt~ined in pure growth. It may be remarked that the
majority of the autopsies were done within twelve hours of death.
Aorta. Moderate sclerosis was present in Case II, and in Case IV the
scarred and 'wash-leather' appearance characteristic of syphilitic disease
was seen.
Other orqom« at autopsy. 'Cloudy swelling' of the spleen was present,
but the organ was not enlarged except in Case VII (complicated by acute endo-
carditis) ; here it measured 18 by 12 em. and was soft and diffluent. 'Cloudy
swelling' was the only lesion noted in the liver.. The kidneys revealed' cloudy
swelling' in all the cases, but in Case VII there was also a moderate grade of
chronic interstitial nephritis.
Identification of B. influenzae of Pfeiffe», The bacilli from these cases
were delicate, polar-staining, Gram-negative, and non-motile. They stained
poorly with the ordinary laboratory stains, but very well with a dilute carbol-
fuchsin solution if heated to the steaming point. They grew only in the
presence of haemoglobin, and on human blood agar the colonies were like fine
drops of dew. These remained discrete, and produced no change in the sur-
rounding medium. Old cultures and transplants showed the characteristic
varieties of involution forms.
Discussion.
Pfeiffer's bacillus has often been isolated from the respiratory tract in
a variety of diseases. Thus, during an inter-pandemic period Lord (8), of Boston,
found it in 33 per cent. of cases of pulmonary tuberculosis, in 39 per cent. of
scarlet fever patients, in 60 per cent. of those suffering from diphtheria, in 19 to
78 per cent. of cases of measles, in"10q per cent. of cases of varicella, and in 10
to 19 per cent. of normal individuals during the same period. We feel, however,
that we are justified in calling Pfeiffer's bacillus the cause of the acute generalized
bronchiolitis and broncho-pneumonia in the nine fatal cases described. It was
the predominant organism in the sputum during life, and- it alone (except in one
case where there was heavy contamination with air organisms) was grown from
the ierminal bronchi. And, finally, two of the cases at post-mortem showed
acute endocarditis caused by B. i7lfluenzae, and in one of these the blood-culture
was positive for this organism.
The small shotty areas of peribronchial pneumonia, which we saw, were
apparently identical with the' miliary pneumonia' which Hubschmann described
as being caused by Pfeiffer's bacillus.
We wish to lay stress on the fact that, although the terminal bronchioles
may contain B. influenzae alone, the larger bronchi in addition may contain
other organisms as. well, such as Staphylococcus olbus, the pneumococcus, &c.
In view of this fact, it seems to us important to make cultures from the smallest
bronchi possible in cases of broncho-pneumonia.
Our cases were apparently very similar to those of 'purulent bronchitis'
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described by Hammond, Rolland, and Shore (5), and by Abrahams, Hallows,
Eyre, and French (1), although we have perhaps been able to show more
definitely the part played by Pfeiffer's bacillus in its causation.
Although bronchiectatic cavities were rarely found in our cases, had the
patients lived longer it is very probable that these would have been produced
more frequently. None of the cases showed small peribronchial abscesses seen
with the naked eye, but we wish to draw attention to a change in the character
of the sputum which may lead one to make the diagnosis of a small abscess
which has ruptured into a bronchus. This sign was noted in a case of
bronchiolitis in France during the first wave of the pandemic of influenza of
1918, but its significance was not realized until the autopsy was performed.
On three subsequent occasions, twice in France in the summer of 1918 and once
in England during the winter of 1919-20, it was noted and the value of the
sign appreciated. In all these four cases the sputum consisted of nummular
greenish-yellow mucopurulent masses and no blood. Later, two or three days
before death, besides these masses described above, two or three were seen in
the cup of the same size, but of a brownish, brick-red colour; i. e. pus with blood
intimately intermixed. At the autopsies of all these cases, one or several small
abscesses, up to the size of an olive, were found to have ruptured into a small
bronchus. They contained a little of the same brick-red material which had
been spat up by the patient.
In 1916 and 1917 we were not in a position in France to have sections cut
of the lungs, but we wish to express our thanks to Dr. A. G. Gibson of Oxford
for having this done in the case of patient II.
S'IYffl/nW?1/.
1. At present there are four theories as to the cause of influenza, but none
of these has been shown conclusively to he true.
2. During a pandemic wave, as it attacks such large numbers of the popula-
tion, influenza is easily diagnosed.
3. As the cause is not definitely known we cannot diagnose influenza
during inter-pandemic periods.
4. Nine fatal cases of bronchiolitis and broncho-pneumonia, due to B. injlu-
enzae of Pfeiffer, which were seen at a base. hospital in France in 1916-17, are
described.
5. Great dyspnoea, marked cyanosis, rapid pulse, irregular temperature, the
expectoration of large amounts of nummular sputum, and signs of a generalized
bronchiolitis (with or without signs of consolidation), were characteristic of the
disease.
6. The diagnosis rested ultimately on the finding of Pfeiffer's bacillus as the
predominating micro-organism in the sputum.
7. At the post-mortem examination the most characteristic feature was
a generalized bronchiolitis and' miliary pneumonia ',
[Q. J. M., Jan., 19111.] L
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8. At autopsy this organism was grown in pure culture from the terminal
bronchi, and no other organisms were seen here, though various bacteria were
found in the exudate of the larger bronchi.
9. Two cases showed acute endocarditis due to B. inflttwnzae, and in one of
these the blood culture was also positive for the same organism.
10. These cases did not occur in the form of an epidemic, but apparently
were sporadic; they were relatively infrequent as compared with a large number
of cases of lobar and broncho-pneumonia treated in the hospital , and the clinical
picture was not simulated by any of these latter eases.
II. The relation of this disease to 'purulent bronchitis' and bronchiectasis
is discussed.
12. A change seen in the sputum of four patients (not included in the
series) is described, and its significance for the diagnosis of a small abscess,
which has ruptured into a bronchus, is set forth.
BRIEF SUMMARY OF CASES WITH POST-MORTEM FINDINGS AND
BACT ERIOLOGY.
Case 1. Driver H. F., aged 30, admitted on second (~) day of disease with
diagnosis of '110bar pneumonia '. Onset gradual. Examination revealed a
generalized capillary bronchitis with a patch of consolidation in the left upper
lobe. The sputum ~as copious, nummular, and muco-purulent. Diagnosis:
broncho-pneumonia. Died on tenth (1) day. Temp. high, remittent; P. 92-160 ;
R. 24-58. P.M.: broncho-pneumonia bilateral, confluent in left upper lobe.
Smears and cultures from terminal bronchi showed B. infiueneae.
Case II. Pte. G. A., aged 37, admitted on sixth (1) day of disease with
diagnosis 'P. U. 0.' Onset gradual. Prevo hist, 'colds', pneumonia 1915.
Examination showed generalized capillary bronchitis. Sputum muco-purulent.
Diagnosis: broncho-pneumonia. Died on twelfth (1) day. Temp. chart lost.
P.M.: purulent pericarditis, emphysema, cut surface of lung like young tubercles.
B. influenzae in smears from pericardium. Smears and cultures from terminal
bronchi showed B. iaifiueneae. No tubercle bacilli found in smears or micro-
scopic sections.
Case III. .Pte. J. C., aged 24, admitted on eighth (1) day of disease with
diagnosis of 'bronchitis ', Onset rapid. Examination: generalized capillary
bronchitis, patch of dullness right lower lobe. Sputum nummular (B. infiuenzae).
Diagnosis: broncho-pneumonia (B. injluenzae). Temp. high, continued; P. 108-
160; R. 28-56. Died twelfth (1) day. P..M.: dilated right heart, small areas
of broncho-pneumonia, cut surface like young tubercles. Smears and cultures
from terminal bronchi, B. influenzae.
Case IV. Pte. D. H., aged 39, admitted on third day of disease with
diagnosis of' bronchitis '. Onset gradual. Prevo hist, 'bronchitis ', Examina-
tion: consolidated right lung and part of lett lower. Sweats and subnormal
temperature. Sputum on twelfth day nummular (B. influenzae). Diagnosis:
sixth day lobar pneumonia, twelfth day broncho-pneumonia (B. influenzae).
Temp. third to sixth day, 1030-990 ; later never above 99.40 and generally sub-
normal; P. 100-156; R. 24:-52. P.M.: confluent broncho-pneumonia bilateral.
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Dilated right heart, old syphilitic aortitis, acute aortic valvular disease. B. in-
flueneae in cultures from terminal bronchi, aortic vegetations, and heart's blood,
and in smears from vegetations.
Case V. Pte. H. C., aged 31, admitted on fourth day of illness with diagnosis
of' P. U. 0: Onset gradual. Prevo hist, rheumatic fever, 1915. Examination:
generalized capillary bronchitis. Sputum nummular (B. injluenzae). Diagnosis:
broncho-pneumonia (B. injluenzae). Died tenth day. Temp. 104°-99·3° ; P.112~
144; R. 20-52. P.M.: emphysema, broncho-pneumonia bilateral, dilated right
heart. Smears from terminal bronchi, B. injlv..en.zae.
Case VI. Pte. R. B., aged 38, admitted on sixteenth (1) day of disease with
diagnosis of' P. U. 0.' Onset gradual. Prevo hist. 'influenza', 1901. Examina-
tion: generalized capillary bronchitis, dullness right upper lobe behind. Sputum:
smears showed B. influenzae. Diagnosis: broncho-pneumonia (B. injluenzae).
Died on twenty-first (1) day. Temp. generally 101°-102°; P. 120-136; R.24-44.
P.M.: broncho-pneumonia bilateral, bullous emphysema, dilated right heart.
Smears and cultures from terminal bronchi, B. injluenzae.
Case VII. W. C., aged 44, admitted fourth day of illness with diagnosis of
broncho-pneumonia. Onset rapid. Prevo hist. 'winter colds ', Examination:
generalized capillary bronchitis. Sweats,' septic' temperature. Sputum num-
mular (B. injl1wnzae). Diagnosis: broncho-pneumonia (B. injluenzae). Died
sixth day.· Temp. remittent to 103°, subnormal for twelve hours before death;
P. 110-140; R. 3:!-52. P.M.: broncho-pneumonia bilateral, dilated right
heart, acute aortic and mitral disease, myocarditis, septic spleen. Terminal
bronchi, smears, and cultures, B. injluenzae. B. injluenzae from vegetations.
Blood culture negative.
Case VIII. Pte. J. da S., aged 24, admitted eighth day with diagnosis of
, bronchitis '. 'Onset gradual. Prevo hist. ' bronchitis ', Examination: general-
ized capillary bronchitis; leucocytes 22,400. Sputum nummular (B. injluenzae,
a few pneumococci). Diagnosis: broncho-pneumonia (B. injluenzae). Died
sixteenth day. Temp. 99'5°-103.7°, last two days 100° ; P. 104-150; R. 26-44.
P.M.: .emphysema, broncho-pneumonia bilateral, atelectasis. Dilated right
heart. Terminal bronchi, cultures B. injluenzae; secondary bronchi, B. in-
flueneae, also Staphylococcus olbue.
Case IX. Rfmn. J. P., aged 21, admitted on eleventh day of disease with
diagnosis of' bronchitis and albuminuria '. Onset gradual. Prevo hist. measles,
varicella, and scarlet fever. Examination: generalized capillary bronchitis, patchy
consolidation left lung, leucocytes 21,000. Sputum nummular, a few catarrhalis
and pneumococci; B. injluenzae in pure culture on twelfth day. Diagnosis:
broncho-pneumonia (B. injluenzae). Died fifteenth day. Temp. 100°-102.6°;
P. 116-152; R. 30-52. 1'.M.: emphysema, broncho-pneumonia bilateral, ate-
lectasis, dilated bronchiole filled with pus. Terminal bronchi, smears, and
cultures B. influenzue, but plates heavily contaminated with air organisms.
L ~
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